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DNA Types in Sample 



Type 1 DNA 



Type 2 DNA 



Fusion of Type 1 
and Type 2 DNA 



Digoxinated probe complimentary 
L to Type 1 DNA 

^ Biotinylated probe complimentary 
' to Type 2 DNA 

r-v Streptavidin coated 4.4 uM 
diameter polystyrene bead 



Hybridize probes 
to target DNA 




Attach digoxigenin on 
Type 1 probe to anti-dig on 

inside surface of well 
and wash away unattached 

probes and target DNA 




Count beads using particle counter, 
e.g., Multisizer II® by Coulter, Inc. 
and convert the measured number of 
beads per unit mass of nucleic acid to 
the number of target sequences in the 
sample using an assay-specific 
calibration curve 



Attach streptavidin coated 
beads to biotinylated probe 
on target DNA 
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Fig. 1B 
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TNGTTCTCCAGCTTGCATGCCTGCAGGICGACGCCCCTAGATCTCTCTCCTAAAAT6GCTCCCCAGACACAGCACA6T6T 

Sail 

ACAAGAGGTCGAACQTArr,r,Arr,Tr.nARrjr^r^fifiATrJAr^CACACCATTTTAC CGAGGGGTC^ 

TCCTGGGGTCGnCAGGACGGAAGGCAGCGGCGCCCCCCCCCAATCTTTGCATGTCTTGGGATGCAAAACAATTTCCCCA 
AGGACCCCAGCAAGTCCTGCCnCCGT CGCCGCGGGGGGGGGnAGAAACGTACAGAAGCCTAGGTnTGTTAAAGGGGT 

CCTrCTCTCTGCTCACCCCACGGACGGTGGCCCCTAAAGTGAAGTCTGCTGGGTGGCGAAAAGGGAAATGGAAAGGAGGA 
r^AAGAG AGACGAGTGGGGTGGCTGGCAGCGGGGAmCACTTCAGACGACCGACGGCT TTTCCCTTTACCTTTCCTGCT 

ACCATTCAAGnCAACGACATGGCGACGGCAGCTCCGGCGGGAGGCGCGCTrTGGCAGGGGAGGCTGCGCCATCTGGAGC 
Tr,r,TAARTTr.AAfiTTr,nTRTAnnRrjr^Gfi TnfiAGGCCGCCCTCGGCGCGAAACCGTCCGCTCCCACGCGGTAGACGTCG 

AGCGCGGTAGCACATAGGGGAA666GCGATGGGCCCCCCTCCACGCCTTAGCGTGCAACTCGCCCCCATATTCTCCCCAC 
TCGCGCGATCqF-TATrr.rr.TTnrpr.RrjArrrr,fir^,fifiAfifiTGCG^^ 

AGCATTGATCCnGACGCAACCCGCnTGCTCTTTAGCCCCAGCTCTCTGGTTTGGTCATCACCCCGAAAACCCATGAAA 
TCGTAAGTAGGAACTGGGTTGGGC GAAACGAGAAATCGGGGTCGAGAGACGAAACCAGTAGTGGGGCTnTGGGTACTTT 

ATGCACAQCCGCTGCACCCGCGCGTTCCGCTAGAGAACCTACCGTGAAGACCGGAGCGTTGTGTCCnGTCCTTGGnAT 
TAGGTGTCGGGGACGTGGGCGCGCAAGGCGATCTCnGGATGGCACnGTGGGCTCGCAACACAGGAACAGGAACGAATA 

TCGATCCTACnGAAACAGTGGGAGGAGTGACGGCCTTGGGGGCTGGGGCAGCAGCTTCCGAGAACGATAGCnTCTTGC 
AGCTAGGATGAACTTTGTGACCGTCGTGAGTGCCGGAAGCGCCGAGCCGGTCGTCGAAGGCTCTTGCTATCGAAAGAACG 

GGAGCGCGTAGACGCGATGCGGTAATTTTGAGCGACCCAA6ATAAGACAGTAAGTTGACGTTAACTTTGTCAGGGCGCCC 
CGTCGCGCATCTGGGGTAGGCCATTAAAACTCGGTGGGTTCTATTGTGTGATTGAACTGGAATTGAAACAGTCCCGCGGG 

CTGGTATCTGGAGAACGTGAACAGACACTTGTCTGGCAGGnCTCGTAAAAACTGACTGGGGAAGQGAnCTGAGTCATT 
GACCATAGACCTCTTGCACnGTCTGTGAACAGACCGTCGAAGAGCATTTTTGACTGACCCGnCCCTAAGACTCAGTAA 

TCATTTAnACCCCnACAAGTnTGCAAGAAAAGCNTmcnCCTTGNCCAAACTTTAATTATTTTATTGCTCNTTTT 
AGTAAATAATGGGGAATGTTCAAAACGnCTTnCGAAAAGAAGGAAGGGTTTGAAAnAATAAAATAACGAGAAAATCC 

GGAGGGGTCTGTGTCGTGTCACAAGGACCCCAGCAAGTCGTGCCTTCCGT-5 ' (1 ) 

GACGAGTGGGGTGGCTGGCAGCGGGGAnTCACTTGAGAGGAGCGACGGC - 5 ' ( 2 ) 

TCGAGGCCGGCCTGGGCGCGAAACCGTCCCCTCCGACGGGGTAGACGTCG- 5 ' ( 3 ) 

ACGTTGA6CGGGGGTATAAGAGGGGTGTCGTAAGTAGGAACTGGGTTGGG-5 ' (4) 

Fig 4A 
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TTNNNNnNnCGNCTC6GTACCCGGGGATCCTCTAGAGICGACGCGGCCGCG(W\TTMCCCTCACTAMGGGMC^ 

Sail 

AAAAAAGCGAGCCATGGGCCGCTA6GAGATCTCAGCI6CGCCGGCGCCTTAATTGGGAGTGA 

TCGGATCTACCnCTGAAGACCAGAGAACCCCTGGGGAATTGCCG CGCCCCTTTAAGGAAACCTGCTACACAGAGAGCTT 
AGCCTAGATGGAAGACTTCTGGTCTCTTGGGGAGCCCTTAACGGGGCGGGGAAATTCCTTTGGAGGATGTGTCTCTCGAA 

TGGTAATTGTT CATGGnTATACnATCTCCAATAATGGATGTCATGGGGGGTTGAAAGTTT TGCATAACCGCTTTTTTT 
ACCATTAACAAGTACCAAATATGAATAGAGGnATTACCTACAGTACCCCCCAACTTTCAAAACGTAnGGCGAAAAAAA 

TTTCTTCATGTTACCTGTCTTATTTAAAGGGAGGCCTAGCTCAAAAACATTAGACCAGTGGAGGAGAGAGAGAGAGAGAG 
AAA6AA6TACAATGGACAGAATAAATTTCCGTCC6GATGGAGTTTTTGTAATGTGGTGACCTCCTCTGTGTGTCTCTCTG 

^Q/^r,/^r,Ar,Ar,Ar,Ar,Ar,AR&r,AfiAr,ARAfiTTAnATTTfiTTGAAAAAAT AGTCAnTCATATCCT TTCCAG^ 
TCTCTCTCTCTCTCTGTCTCTCTCTCTCAATGTAAACAACTnnTATCAGTAAAGTATAGGAAAGGTCTTTCCTCTCCT 

TGAAATTAGAAATGGAC CCAGTTTTGAGTTTCTGATATGTTGAAAGTACCATGACCAAGAACAAGAACAGTCAGACAAAA 
ACTTTAATCTTTACCTGGGTCAAAAGTGAAAGACTATAGAAGTTTCATGGTAGTGGTTGTTGTTGTTGTGAGTGTGTTTT 

ATCTAACCCAAACCCCATGCCnCAAAGGGCATCnCC ACCTATGCGAAGGGCATGCCAAATTTnAAGATTGGGAGTGA 

TAGATTGGGTTTGGGGTACGGAAGTTTGGCGTAGAAGGTGGATACGGTTCGCGTACGGTTTAAAAATTCTAACCCTCACT 

GGTGACATACAGGAAAAAATnCTCTGTATTACCCAAAAAGAAAGTTTTGCTGGCAAGAATGATGTAAAGAAAGCAAGGG 
GCAGTGTATGTCCTTTTTTAAAGAGAGATAATGGGTTTTTCrrrCAAAACGACCGTTCTTACTACAnTGTTTCGnCCG 

CAnTTCTTTTCCTCCTTTTCTTTTTCTCCTTCCTTCGTTTCTTCCnCGTTCCTTCCTTGGTTCCTTGCTnCTTTCTT 
GTAAAAGAAAAGGAGGAAAAGAAAAAGAGGAAGGAAGGAAAGAAGGAAGGAAGGAAGGAAGGAAGGAAG^ 

GTTTCTncmcmcmcmCTTTCTnCTCCTGGGGNGGGGGTAGACTGCCAAACTAAGTATTTGTTTCTTGTAA 
GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAGGACCGGCGCCCATCTGACGGTTTGAnCATAAACAAAGAAC^^^^ 

5 ' -GGAATTCGGATGTACCTTCTGAAGAGCAGAGAAGCGGTGGGGAATTGGGC ( I ) 

5 • -GATGGTTTATACnATCTCCAATAATGGATGTGATGGGGGGTTGAAAGTT (11) 

5' -AGTCATTTCATATGCTTTCCAGAAAGGAGAGGATGAAATTAGAAATGGAG (III) 

5 ' -TGAGAGAAAAATGTAACGCAAAGGGGATGCCnGAAAGGGCATGnCGAG ( IV) 

Fig. 4B 



SUBSTITUTE SHEET (RULE 26) 




Fig. 6 

SUBSTITUTE SHEET (RULE 26) 



wo 01/27328 



PCT/USOO/27883 



« 



Fig. 7 



SAMPLE: 01 256 CHANNEL FULL RANGE 

X-AXISIACC.LAW]: Log Oia. 
Y- AXIS(DISPLAY): Number Diff 

BLANK SUBTRACT: No . . 

soo= ioo%n 

12.00s ~ i 
NM414 




Fig. 8 

SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



wo 01/27328 PCT/USOO/27883 

11 / 16 



anti-M anti-N 



B B 




A = avidin or streptavidin 
coated on the bead surface. 
B= biotinylated anti-M and 
anti-N antibodies. 
M = superparamagnetic bead. 
N = bead not responsive to 
magnetic force. 




Fig. 10 
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Complex 



on 

solid 
support 



Wash to 
remove 

unattached beads 
and free beads 



b 



y protease 
treatment 



Fig. 11 
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Attach 




Count number beads 
of each size and 
relate to target 

segment by 
calibration curve 
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Microbeads coated with 
bead-specific antibodies 



Non-Target Proteins 






Target Protein 



Attach antibodies on beads to their respective antigens on the target molecules. 
This results in the following complexes in solution 



0<c 




Magnetic separation results in the following complexes. N-beads attached to the target 
protein remain and their number is proportional to the number of target proteins 



T 



# of 
beads 
per 
interval 




Bead Type 
1 



Finally, free the beads 
with protease, obtain bead 
size distribution, and use 
calibration curves, one for 

each target protein, to 

translate the number 
of beads in each peak into 

the concentration of the 
corresponding target 

protein in the sample. 



Bead Diameter, |im 



Fig. 13 
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